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TECHNICAL NOTES
Salvage of a difficult situation: Method for
conversion of failed endograft
Ross Milner, MD, Hence J. M. Verhagen, MD, and Jan D. Blankensteijn, MD, Utrecht, The Netherlands
Complications of endovascular aneurysm repair can be difficult to manage. One of the more difficult situations is
conversion to open surgery because of a failed endograft. We describe a technique for conversion that allows the proximal
attachment system to remain intact. It may also enable infrarenal clamping of the aorta during the operation. The
anastomosis is performed by incorporating the proximal attachment system of the endograft. This technique simplifies
both vascular control of the aorta and the necessary reconstruction during creation of the proximal anastomosis. We
believe this technique has important advantages when conversion of a failed endograft is required. (J Vasc Surg 2003;38:
397-400.)
Persistent type II endoleak with an expanding aneu-
rysm sac can progress to aneurysm rupture.1-3 The same is
true with type III endoleak.4-6 An expanding aneurysm sac
in the setting of persistent type II or III endoleak may
eventually require conversion to open repair.7 The need for
conversion can be intimidating for both the patient and the
surgeon.8 The conversion procedure commonly requires
suprarenal control of the aorta to safely remove the proxi-
mal attachment system of the failed endograft. Occasionally
it is necessary to obtain supraceliac control to safely remove
the device.9
Patients in whom conversion is required often are older
and have significant comorbid disease,10 eg, debilitating
cardiac, pulmonary, or renal disease, that make open repair
an extremely high-risk situation.11,12 The ability to limit
conversion because of a failed endograft is mandatory when
comorbid conditions are present. Vascular control of the
aorta is one area of the procedure that can be manipulated
to minimize operative risk. Infrarenal aortic clamping is
more easily tolerated and is preferred in this subset of
patients. It is also possible to minimize the vascular recon-
struction needed if the proximal attachment is left in place.
It is imperative that the level of aortic clamping and extent
of reconstruction do not compromise the outcome of the
operation and the safety of the patient. Many have de-
scribed the rate of conversion in patients who have under-
gone endovascular aneurysm repair (EAR), but none have
described in detail a preferred technique for the conversion
procedure. Jacobowitz et al13 discussed in brief amethod of
conversion in their report that focused on explantation of
endografts from the endovascular technologies experience;
however, specific details of the technique were not pro-
vided.
We describe the specifics of a simple, yet effective,
technique for conversion of a failed endograft. We report
three cases complicated by endoleak and an expanding
aneurysm sac. Each patient initially received an Ancure
graft (Guidant Corp, Menlo Park, Calif), and all three
underwent a conversion procedure. The proximal anasta-
mosis was performed by leaving the proximal attachment
system of the endograft within the aorta, which enabled a
simpler operative approach for a complicated procedure.
CASE REPORTS
Case 1. A 77-year-old man underwent EAR of a 6.1
cm abdominal aortic aneurysm (AAA) with a 30 mm long
infrarenal neck. A Wallstent (Boston Scientific, Natick,
Mass) was placed within the right limb of the graft because
of obvious narrowing at endograft insertion. The initial
postoperative course was unremarkable. Subsequently,
symptoms of left-sided claudication developed, and at
5-month follow-up narrowing of the left limb of the graft
was noted. A Wallstent was placed to treat the stenosis.
The aneurysm continued to shrink, as demonstrated at
follow-up computed tomography angiography (CTA), un-
til 18 months. At that time increased aneurysm volume was
seen and an endoleak detected. Conventional arteriography
was performed, which revealed a type III endoleak arising
from the right limb of the graft. The location appeared to
be at the proximal extent of the Wallstent, about 1 cm
above the endograft bifurcation. Therefore a covered stent
would not have been able to seal the defect without com-
promising a limb. Placement of a new bifurcated endograft
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was necessary. An endograft inside of a Wallstent inside of
another endograft was considered undesirable, and a con-
version procedure was recommended.
A transabdominal approach was selected. The aneu-
rysm sac was exposed in standard fashion. The sac was
found to be pulsatile. Pressure measurements revealed su-
prasystemic pressures. An infrarenal clamp site was exposed
above the area of the proximal attachment site of the
endograft. The proximal attachment system was easily pal-
pated before the aorta was clamped.
The proximal aortic clamp was secured and the aneu-
rysm sac opened. An obvious defect was seen in the right
limb of the bifurcated graft. The stent graft was transected
proximally (Fig 1), with preservation of the proximal at-
tachment system (Fig 2). A small amount of graft material
was left below the proximal attachment system. Distal
balloon control of the endograft limbs was obtained. The
proximal attachment system was tested with antegrade flow
by releasing the proximal aortic clamp. As anticipated from
Fig 1. Intraoperative photograph shows transected proximal at-
tachment system with the aneurysm neck. Open aneurysm sac is
visualized.
Fig 2. Photograph shows transected proximal attachment system
within the aneurysm neck. The new polyester graft is to the right of
the transected endograft. The aortic clamp is in an infrarenal
position. The graft hooks can be seen penetrating the aortic wall
below the clamp. The forceps is demonstrating the apposition of
the aortic wall and the proximal attachment system. The proximal
attachment remains intact within the aorta. This is the first step in
the technique for incorporation of the proximal attachment system
within the repair.
Fig 3. The second step of the procedure is creation of a new
proximal anastomosis. Photograph depicts completed anastomosis
of the back wall. Care is taken to incorporate full-thickness bites of
aortic wall, as demonstrated by the suture passing through the
lateral aspect of the anastomosis.
Fig 4. Completed proximal anastomosis. Photograph shows the
proximal anastomosis involving native aorta, proximal attachment
system of the endograft, and new polyester graft. Suture material is
seen penetrating native aorta as it travels through the endograft.
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findings on the preoperative studies, there was no evidence
of a type I endoleak.
A 20  10 mm bifurcated polyester graft was selected
for the repair. The proximal anastamosis was created by
sewing the new bifurcated graft to the proximal attachment
system (Fig 3). Care was taken to incorporate native aorta
throughout the entire anastamosis (Fig 4). This was essen-
tially performed as though the proximal attachment system
were a true portion of the native aorta. The remainder of
the graft and Wallstent were removed without difficulty by
simply pulling on the device. The iliac vessels remained
intact. The distal anastomoses were created without diffi-
culty. The entire procedure was safely completed with
infrarenal control. The patient did well and was discharged
home on postoperative day 7.
Case 2. A 69-year-old man underwent EAR in August
1996 to treat a 5.5 cm infrarenal AAA with a 15 mm long
infrarenal neck. The initial procedure was uncomplicated,
and the postoperative course was unremarkable. Two years
after EAR a new endoleak developed, and endoluminal
coiling was performed. At follow-up, persistence of the
endoleak was demonstrated, and laparoscopic clipping of
lumbar vessels was performed. Further follow-up revealed
persistence of the endoleak again, and endoluminal coiling
was again performed. Despite these interventions, CTA
performed in March 2002 revealed enlargement of the
aneurysm sac to 6.5 cm. A decision was made to perform a
conversion procedure.
A transabdominal incision was used. Exposure of the
aneurysm was performed in the standard fashion. The sac
was found to be pulsatile, and systemic pressures were
demonstrated by puncturing the sac. An infrarenal clamp
site was obtained. The aneurysm sac was opened without
clamping to explore for the location of the endoleak. No
definite endoleak was identified. The cross-clamp was se-
cured to complete the repair. The proximal attachment
system was tested for a type I endoleak as previously de-
scribed, but none was found. The proximal anastamosis was
performed with the same technique of incorporating the
new graft with the proximal attachment system of the
endograft and native aorta. The distal anastomoses were
performed as for the proximal anastomosis. The limbs of
the new bifurcated polyester graft were anastomosed to the
transected iliac limbs of the endograft, with incorporation
of native vessel within the anastomoses. The procedure
went well, and the patient was discharged on postoperative
day 8. CTA is scheduled for follow-up evaluation.
Case 3. A 61-year-old man had a 6.5 cm infrarenal
AAA and a 25 mm long infrarenal neck. EAR was per-
formed, but the contralateral limb erroneously deployed
within the aneurysm sac. In light of the unibody design of
the Ancure graft, it was believed that immediate open
conversion was the only safe alternative. A retroperitoneal
approach to the aneurysm was used. The aneurysm sac was
exposed, and conventional bifurcated repair was per-
formed. The proximal attachment system was left in place.
The anastamosis was created with the new graft, proximal
attachment system of the endograft, and native aorta. The
remainder of the operation went well. The patient was
discharge home on postoperative day 8 after an unremark-
able hospital stay.
DISCUSSION
EAR is an appealing approach to repair of AAA, espe-
cially in an older patient population with significant comor-
bid disease. The initial operative risk appears to favor EAR.
Complications of EAR that require open conversion may
eliminate this initial benefit.13 As more endografts are
placed, the complications and need for open conversion
will continue to increase.14-16
The increased risk for conversion is related in part to
physiologic changes that occur with infrarenal cross-clamp-
ing of the aorta as compared with suprarenal cross-clamp-
ing.17 Suprarenal fixation of an endograft requires suprare-
nal or even supraceliac control of the aorta to safely perform
a conversion procedure. The Ancure device is secured
proximally with eight hooks, which penetrate the aortic
wall to prevent distal migration. It is recommended that the
device be placed as close as possible to the renal arteries.
However, it is impossible for this device to be placed with
the hooks in a suprarenal position without compromising
the renal arteries. In either situation, removal of the prox-
imal attachment system could easily damage the aorta,
requiring juxtarenal or suprarenal reconstruction. In each
of our three cases infrarenal aortic control was used. In two
cases clamping of the proximal attachment system was
necesssary to secure an infrarenal clamp. In the third case,
the distal renal artery and the proximal attachment system
were 10 mm apart, and a clamp was placed that did not
include the endograft. A new proximal anastomosis was
created by incorporating the endograft proximal attach-
ment system. This was completed after the proximal attach-
ment site had been tested for type I endoleak.
Of 106 patients treated since 1994, open conversion
was necessary in 11 patients. The technique described was
used in only the three cases presented.
We believe, however, that type I endoleak may not be a
contraindication to this technique. An endograft that fails
because of type I endoleak would be managed easily by
incorporating the proximal attachment system within the
repair. The proximal attachment system and native aorta
are sutured together with the new anastomosis created
during the conversion procedure. Thus the endoleak chan-
nel is closed definitively. This allows the proximal attach-
ment system to remain in place, with the advantages de-
scribed.
It is also possible to use this technique for the distal
anastomoses, as described in case 2. The iliac limbs with
their distal hooks need not be removed. If the graft is
compromised, as in case 1, this technique would not be
used.
We believe this technique is a simple, safe method for
open conversion to repair a failed endograft. It is simple
from a physiologic standpoint because it enables infrarenal
cross-clamping of the aorta, and it does not damage the
aorta by removal of the device hooks. Performance of the
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proximal anastomosis is straightforward. A new polyester
graft is sutured to the endograft, with incorporation of
native aorta. It is safe in that it provides a technically
appropriate repair with a less physiologically demanding
operation in debilitated patients.
It seems possible that this technique could be extended
to include other devices as well. Suprarenal fixation of the
Zenith or Talent devices could likely be incorporated into a
new proximal anastomosis. Both grafts can be transected
proximally without disrupting the proximal attachment
system. As described, the new graft could be used to create
a new proximal anastomosis by incorporating the proximal
attachment system and native aorta. This would allow the
suprarenal fixation to remain in place. The need to gain
suprarenal or even supraceliac control of the aorta to re-
move the device and possibly reconstruct the juxtarenal
aorta would be eliminated. We are unaware of any reports
in the literature that describe this technique with these
devices.
We do not have long-term follow-up data for these
patients. It is possible that the aneurysm neck may become
dilated or that a pseudoaneurysm of the proximal anasto-
mosis could develop. We believe that these patients should
be followed up annually with CTA or ultrasound. Although
open repair was performed, inclusion of the proximal at-
tachment system necessitates close follow-up. We believe,
though, that the long-term outcome in these patients will
likely be determined by their underlying medical problems
and not by the aneurysm repair.
REFERENCES
1. Becker GJ, Kovacs M, Mathison MN, Katzen BT, Benenati JF, Zemel
G, et al. Risk stratification and outcomes of transluminal endografting
for abdominal aortic aneurysm: 7-year experience and long-term follow-
up. J Vasc Intervent Radiol 2001;12:1033-46.
2. Hinchliffe RJ, Singh-Ranger R, Davidson IR, Hopkinson BR. Rupture
of an abdominal aortic aneurysm secondary to type II endoleak. Eur J
Vasc Endovasc Surg 2001;22:563-5.
3. White RA, Donayre C, Walot I, Stewart M. Abdominal aortic aneurysm
rupture following endoluminal graft deployment: report of a predict-
able event. J Endovasc Ther 2000;7:257-62.
4. Baum RA, Carpenter JP, Cope C, Golden MA, Velazquez OC, Neschis
DG, et al. Aneurysm sac pressure measurements after endovascular
repair of abdominal aortic aneurysms. J Vasc Surg 2001;33:32-41.
5. Becquemin JP, Lapie V, Favre JP, Rousseau H. Mid-term results of a
second generation bifurcated endovascular graft for abdominal aortic
aneurysm repair. The French Vanguard Trial. J Vasc Surg 1999;30:209-
18.
6. van Marrewijk C, Buth J, Harris PL, Norgren L, Nevelsteen A, Wyatt
MG. Significance of endoleaks after endovascular repair of abdominal
aortic aneurysms: the EUROSTAR experience. J Vasc Surg 2002;35:
461-73.
7. May J, White GH, YuW, Waugh R, Stephen MS, ArulchelvamM, et al.
Importance of graft configuration in outcome of endoluminal aortic
aneurysm repair: a 5-year analysis by the life table method. Eur J Vasc
Endovasc Surg 1998;15:406-11.
8. Cuypers PW, Laheij R, Buth J. Which factors increase the risk of
conversion to open surgery following endovascular abdominal aortic
aneurysm repair? The EUROSTARCollaborators. Eur J Vasc Endovasc
Surg 2000;20:183-9.
9. May J, White GH, Harris JP. Early and late conversion from endolumi-
nal to open repair. Semin Vasc Surg 1999;12:207-14.
10. Zarins CK, Wolf YG, Lee WA, Hill BB, Olcott C IV, Harris EJ, et al.
Will endovascular repair replace open surgery for abdominal aortic
aneurysm repair? Ann Surg 2000;232:501-7.
11. Bertrand M, Godet G, Koskas F, Cluzel P, Fleron MH, Kieffer E, et al.
Endovascular treatment of abdominal aortic aneurysms: is there a
benefit regarding postoperative outcome? Eur J Anaesthesiol 2001;18:
245-50.
12. Chuter TA, Reilly LM, Faruqi RM, Kerlan RB, Sawhney R, Canto CJ,
et al. Endovascular aneurysm repair in high-risk patients. J Vasc Surg
2000;31:122-33.
13. Jacobowitz GR, Lee AM, Riles TS. Immediate and late explantation of
endovascular aortic grafts: the endovascular technologies experience. J
Vasc Surg 1999;29:309-16.
14. Harris PL, Vallabhaneni SR, Desgranges P, Becquemin JP, van Mar-
rewijk C, Laheij RJ, & European Collaborators on Stent/graft tech-
niques for aortic aneurysm repair. Incidence and risk factors of late
rupture, conversion, and death after endovascular repair of infrarenal
aortic aneurysms: the EUROSTAR experience. J Vasc Surg 2000;32:
739-49.
15. Holzenbein TJ, Kretschmer G, Thurnher S, Schoder M, Aslim E,
Lammer J, et al. Midterm durability of abdominal aortic aneurysm
endograft repair: a word of caution. J Vasc Surg 2001;33(suppl):S46-
54.
16. Laheij RJ, Buth J, Harris PL, Moll FL, Stelter WJ, Verhoeven EL. Need
for secondary interventions after endovascular repair of abdominal
aortic aneurysms: intermediate-term follow-up results of a European
collaborative registry (EUROSTAR). Br J Surg 2000;87:1666-73.
17. Bauer EP, Redaelli C, von Segesser LK, Turina MI. Ruptured abdom-
inal aortic aneurysms: predictors for early complications and death.
Surgery 1993;114:31-5.
Submitted Oct 17, 2002; accepted Jan 31, 2003.
JOURNAL OF VASCULAR SURGERY
August 2003400 Milner, Verhagen, and Blankensteijn
